Alterations by saponins of passive Ca2+ permeability and Na+-Ca2+ exchange activity of canine cardiac sarcolemmal vesicles.
Saponins can both permeabilize cell plasma membranes and cause positive inotropic effects in isolated cardiac muscles. Different saponins vary in their relative abilities to cause each effect suggesting that different mechanisms of action may be involved. To investigate this possibility, we have compared the effects of seven different saponins on the passive Ca2+ permeability and Na+-Ca2+ exchange activity of isolated canine cardiac sarcolemmal membranes. Saponins having hemolytic activity reversibly increased the passive efflux of Ca2+ from sarcolemmal vesicles preloaded with 45Ca2+ with the following order of potency: echinoside-A greater than echinoside-B greater than holothurin-A greater than holothurin-B greater than sakuraso-saponin. Ginsenoside-Rd and desacyl-jego-saponin, which lack hemolytic activity, had no significant effect on this variable. The saponins also stimulated Na+-Ca2+ exchange activity measured as Na+-dependent Ca2+ uptake by sarcolemmal vesicles. Ginsenoside-Rd and desacyl-jego-seponin, which did not affect passive Ca2+ permeability, stimulated the uptake, while in contrast, echinoside-A and -B only slightly increased or decreased this latter variable. Thus, the abilities of these compounds to enhance Na+-Ca2+ exchange activity seem to be inversely related to their abilities to increase the Ca2+ permeability. Effects by the echinosides on Na+-Ca2+ exchange may be masked by the loss of Ca2+ from the vesicles due to the increased permeability. These results suggest that the saponins interact with membrane constituent(s) that can influence the passive Ca2+ permeability and the Na+-Ca2+ exchange activity of cardiac sarcolemmal membranes.